The g values of the ground r 7 ' 3+
respectively, as measured at T = l.2°K by EPR techniques. By fitting the g values, estimates of the crystalline field parameters are derived.
3+
It is shown that crystalline field effects for Pu in the alkaline earth fluorides are the same order of magnitude as in the lanthanide series.
* Work performed under the auspices of the U.S. Atomic Energy Commission. by the large spin orbit coupling energies of the actinide ions on the sign and magnitude of calculated operator equivalent' factors~ the second is the effect of the crystalline field mixing excited J states wit~ the ground state.
In this paper we describe our experimental results and calculations from which the crystalline field parameters are approximately determined. 
where S' = 1/2 and I = 1/2. The parameters measured are given in Table 1 .
Calculations of the hyperfine interaction are in progress and will be reported in a future paper.
The hyperfine lines of Pu in CaF 2 were further split by superhyperfine structure from the cube o~ fluorine ions surrounding the impurity ion. This aspect pf.the problem is not completed. The non-isotropic resonances were much weaker and we have done no further work on them. However, we had. The crystalline field at cub.ic symmetry sites in alkaline earth fluorides is cubic, eight F ions surround the trivalent ion~ The Hamiltonian f th t 11 .
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or .e cr~s a lne (4) where ( rn ) is the expectation value for the f electrons, ( 1)J}BII1jJJ ) and Pu , the effects of intermediate coupling are large enough to change the slgn of the fourth-degree operator equivalent factor and, thereby, reverse the crystalline field energy levels in the ground J = 5/2 state as compared to the' 4f 5 lanthanide 8m 3 +. This is not true for the :first excited state J = 7/2. As shown in Table 3 , these operator equivalent factors hav~ the same sign for the f 5 configuration in the 4f and 5f series.
If we assume that the crystalline field is small compared with the splitting between the J = 5/2 and 7/2 states, we may calculate the g value of the r 7 , J = 5/2 state and find it to be -.100. This does not agree with our experimental value so now we consider crystalline field -6- andso forth, where the crystalline field wavefunctions and states are given in Table 4 .
Evaluation of the matrix element ... .
•. Matrix elements of the crystalline ·field Hamiltonian including both the fourth-degree and sixth-degree terms were evaluated by means of the equation
and by summing over the. UCRL-·18913 and the arrows on Fig. 2 indicate the values for B4 which meet these conditions. 14 The number we obtain for Pu 3 + 4 ) values is taken into account, the part of B4 which depends only on the crystallipe matrix is of the same magnitude for Pu 3 + in the alkaline earth fluorides as for ions in the lanthanide series.
Generalization of this conclusion to the,entire actinide series is probably not justified. The chemical properties of the first members of the actinide series are not similar to those of the lanthanide series. As we move further along. the actinide series, the chemical behavior becomes more "rare-earth-like". The effect of the crystalline lattice on the more extended actinide eiectron orbitals will decrease as Z, the atomic number, increases and the 5f shell contracts: . If there are effects of the crystalline lattice in the actinide series different from the lanthanide series we would expect them to occur in alkaline earth fluorides for actinide ions with Z < 94. 10. In order to calculate matrix elements' by the tensor operator technique it is more convenient to define the crystalline field potential differently than when using the operator equivalent method. From now on .in this paper Calculated frorn parameters given in Reference-3.
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